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Study on a comparison of runoff erosion power and rainfall erosivity for
single rainstorm event under different spatial scales
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Abstract: [Objective] The concept of runoff erosion power under single rainstorm event was proposed
in the paper, and a comparison of runoff erosion power and rainfall erosivity was conducted. [ Method])
Based on two characteristic values of flood hydrograph under single rainstorm events,i. e. peak discharge
modulus and runoff depth,the concept of runoff erosion power under single rainstorm event was proposed
in the paper. According to the historically observed data of runoff and sediment under single rainstorm e-
vents from Tuanshangou No. 3 runoff plot and Zhifanggou watershed,a comparison of runoff erosion power
and rainfall erosivity for determining which could more effectively describe the erosion dynamics of water e-
rosion under single rainfall events was carefully made. [Result) The results showed that runoff erosion
power could precipitate the integrated effect of rainfall, runoff and underlying surface on hillslope or water-
shed soil erosion and sediment yield under single rainstorm events. [ Conclusion) Compared with rainfall
erosivity,the proposed runoff erosion power in the paper was more suitable for being the erosion dynamic
factor of hillslope and watershed soil erosion models under single rainstorm events.
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Table 1 Calculated results of the observed historical single rainstorm floods on Tuanshangou No. 3 runoff plot
R 5/ LR/ , U A i 3y 22/ B/
SR / p N i i 1 / .
it = (frE{f‘E?l (m' st ekm 2 (t+km ?) it 5 (fn@{f‘fl? by (mtesTtekm™?)  (tekm ?)
Flood number . .. Runoff erosion Erosion Flood number . . Runoff erosion Erosion
Rainfall erosivity Rainfall erosivity
power modulus power modulus
19630615 13. 33 0.323 6 5 880 19660815 41.18 0.952 8 12 700
19630826 13.49 0.279 9 10 100 19660828 6.17 0.034 8 617
19630828 2.39 0.033 5 1 040 19670822 3.81 0.049 6 2 760
19630828 6.08 0.060 0 1710 19670826 18. 39 0.097 9 2 380
19640706 18. 87 0.012 9 1520 19680715 27.99 1.200 6 19 600
19640714 6.67 0.039 1 1 600 19680725 37. 34 0.1310 2 500
19640802 20. 67 0.6817 7 530 19690512 5.47 0.016 6 856
19640823 2.00 0.104 3 2 510 19690616 1. 39 0.004 3 220
19640911 8. 00 0.087 5 1730 19690714 1.40 0.006 9 452
19660526 37. 34 0.173 8 6 540 19690720 7.00 0.018 4 391
19660627 64.47 0.593 5 12 400 19690726 9.34 0.154 9 2 000
19660717a 19. 82 0.131 5 5 440 19690809 4.03 0.004 3 149
19660717b 34.61 0.2320 5290 19690820 4. 85 0.002 6 112
19660808 4,33 0.045 0 826

P 19660717a Fl 19660717b 43 HIF7R% 1966 4E 7 A 17 H &AW 1 5 2 kBT K,
Note: The flood number of 19660717a and 19660717b means the No. 1 and No. 2 rainstom flood occurred on July 17,1966, respectively.
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Fig. 1 Comparison of the relationships between soil erosion modulus under single rainfall events and rainfall

erosivity/runoff erosion power under slope scale
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Table 2 Calculated results of the observed historical single rainstorm floods in Zhifanggou watershed

. ) I e = A R/ ) B LT Sl R/
B W T 422 7 / o 14 ()Il..{l & IJH’; ) &LHITR’!;E&Z/ B We T i 4/ 14 o‘uﬂx’@lb?/ ) 111’%1‘5&?5[2
) T mtes !t ekm?) (tekm %) ) L Q07 tmt e s e kmT2) (te kmT?)
Flood (mm? « min~!) . . Flood (mm? * min~— 1) . .
. . Runoff erosion Erosion . L. Runoff erosion Erosion
number  Rainfall erosivity number  Rainfall erosivity
power modulus power modulus
19850526 1.07 0.019 5 1.8 19850816 4.12 7.168 7 381.5
19850614 7.43 7.184 4 283.2 19850826 2.14 0.004 2 0.3
19850617 2.08 0.012 5 3.0 19850828 14.67 19.918 7 1138.7
19850619 1.79 0.025 3 2.8 19850829 1.22 0.193 1 35.6
19850708 2.23 0.025 9 0.6 19850906 2.53 0.390 7 19. 8
19850716 2.32 17.075 0 443. 8 19850909 0.72 0.121 8 12.7
19850728 5.93 0.312 1 12.7 19850910 2.09 0.778 2 55.3
19850802 1. 36 0.001 3 0.3 19850911 7.65 6.523 8 571.3
19850804 1.32 1.133 3 46. 8 19851011 1.92 0.049 3 5.8
19850805 58.95 2 239.304 3 9 091.7 19851019 0. 26 0.030 1 1.4
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Fig. 2 Comparison of the relationships between soil erosion modulus under single rainfall events and

rainfall erosivity/runoff erosion power under watershed scale
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